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A conmuinications system includes a receiver and a trans- 
mitter for transmitting a communications signal to the 
receiver. The transmitter adjusts its transmission power levd 
in response to receiver power control signals transmitted by 
the receiver. The receiver includes an attenuator for attenu- 
ating the received communications signal, and measurement 
circuitry for measuring the signal strength of the attenuated 
signaL The measured signal strengdi is coi^)led to an attenu- 
ator controller and to a transmission power controllex. The 
attenuator controller and the transmission controller adjust, 
respectively, receiver attenuation and transmitter power 
level so as to optimize system perfbnnance. This may 
include keq)ing the attenuated signal within the dynamic 
range of the receiver. TTiis may also I'nrliirif^ eliminatin g 
dishnfoanoe sigoab by adjusting receiver attenuation to 
produce an effective dynamic range for receiving only 
signals having a signal strength level that is higher than the 
distuibanoe signal strength level, while at the same time 
increasing the transmission power level to keep it within die 
effective dynamic range of the receiver. The disturbance 
signal may be detected as an increased bit error rate of Ae 
received communication signal. The q>paratus and method 
may also be applied to systems in which a plurality of 
receivers are coupled to a common antenna ^ough a 
receiver multiooupier. 

19 Qatms, 6 Drawing Sheets 
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DYNAMIC CONTROL OF TRANSM TmNG 
POWER AT A TRANSMITTER AND 
ATTENUATION AT A RECEIVER 

BACKGROUND 

Applicants* invention relates to comnuimcations systons 
including transmitters and receivers, and more paiticularly 
to a conmumications system that optimizes paf (Hinance by 
dynamically adjusting transmitter power and receiver 
attennation. 

In a typical telecommunications system, sach. as in a 
cellular telq^one system, a receiver is designed to function 
with signals in a given signal streng& range. This signal 
strength range is refared to as the dynamic range of the 
receiver. The lowest acceptable signal strength that can be 
received is called the receiver sensitivity. The highest 
acceptable signal strength fliat can be received is called the 
blocking limit. 

In a cdlular td^ihonc system, the distance between a 
base station (BS) and a mobile station (MS) varies as the 
mobile station moves aroimd within a cell. Consequently, in 
laige cells, the variations in received signal strength can be 
v^ large. Som^imes, tiiese variations are so large that they 
cannot be compensated by varying the mobile station's 
transmit power. In such cells, it would be useful for the 
receiver dynamic range, that is, the signal level range 
defined by the highest and lowest acceptable received signal 
levels, to be cfaangedAransposed in relation to the distance 
between the base station and die mobile station. 

The receiver dynamic range may be transposed by placing 
an attenuator between the antenna and the receivei: As 
attenuation increases, both the lowest and highest accq>table 
received signal strengths increase. Similarly, the receiver 
dynamic range is transposed downward as attenuation 
decreases. This influence of attenuation on dynamic range is 
iUustratcd.in FIG. 1, When attenuation is set at 0 dcctbds 
(dB), the receiver dynamic range 101 is defined by the 
sensitivity 102 and the Uocldng limit 103 of the receiver 
(not shown). 

If attenuation is increased to 3 dB, die receiver dynamic 
range shifts to a new dynamic range 104, defined by 
sensitivity 105 and Idoddng limit 106, both of which are 
substantially 3 dB higher than the respec^ve sensitivity 102 
and blocking limit 103 that existed \^en attenuation is only 
0 dB. Similarly, if attenuation is increased to 6 dB, the 
sensitivity 108 and blocking limit 109 are again increased, 
yielding a new receiver dynamic range 107. 

In small cells, the distance between a mobile station and 
a base station can be very smalL This can lead to distur- 
bances in the receive band if there are large cells in the same 
area as the small celL These large cells may belong to the 
same network as the small cell, or they may belong to 
another n^odc operating in the same or an adjacent 
frequoicy band. The measure of diese disturbances can be a 
bit eim rate in digital communications systems. In analog 
systems, other signal quali^ measures can be used, sudi as 
total distcHtion of a modulated pilot tone. 

The situation just described is illustrated in PIG. 2, in 
wliich a base station B 201 is associated with a cell 202, and 
a base station A203 is associated with a cell 204. It will be 
observed that ceH 204 is smaller than cell 202, and defines 
a geographical area that is located inside or near cell 202. 
Thus, because of the difference in the cells* relative sizes 
with respect to one another, cell 202 may be called a 
•'macrocell*' and cell 204 may be called a "microcell**. When 
a mobile station B 205, associated with the "^macrocell" 202 



comes near base station A 203, the base station A 203 
receiver may experi^ce disturbances from mobile station B 
205. This may be so even if the radio frequencies used by 
base station A 203 are widely separated from those used by 

5 base station B 201 and mobQe station B 205. 

Jf base station A 203 is equqyped witii a dynamically 
adjustable attenuator interposed between the antenna and 
receiver as described above, the attenuation can be increased 
until the disturbance experienced by the receiver is acoept- 

10 nbly low. This is because the disturbances in the receive 
band are attenuated with at least the value of the attenuatOL 
However, die desired signal from mobile station A 206, 
^ch is transmitting to base station A 203, is also attenuated 
with the value of the attenuator: This may cause the signal 

IS from mobile station A 206 to be unacoeptaUy low for 
reception by base station A 203. 

SUMMAKV 

The above-described problem* and others, are solved in 
2Q accordance with the Applicants' invention by dynamically 
controlling both the attenuation at the base station A 203 
receiver, and the transmit power of the mobile station A 206. 

In one aspect, Applicants' invention provides a receiver 
that receives a communications signal from a transmitter, the 
25 received communications signal being attenuated at the 
receiver. The signal strengdi of the signal is then measured. 
This measured signal strength is then applied to a means for 
controlling the attenuation and to a means for controlling Hit 
transmission power. The attenuation control means dynami- 
30 cally controls the mount by which the received signal is 
attenuated. 

The transmission power control means generates a power 
control signal to be commnm'ratcd to (he transnifttrL. The 
transmitter uses the recaved power control signal to adjust 

35 the power level at which it transmits the communications 
signal to die receiver. Bodi the attenuation control means 
and the transmission control means control, respectively, 
receiver attenuation and transmission power level so as to 
optimize system performance. 

40 Jn another aspect of the invention, receiver attenuation 
and transmission power level are adjusted to keep the 
attenuated signal within die dynamic range of the receivex 
This feature is useful, for example, for designing a less 
expensive receiver having a reduced dynaniic range which is 

45 conq>ensated for by q^propriate axyustment of receiver 
attenuation and transmission power level 

In still another aspe<^ of die invention, receiver attenua- 
tion is adjusted so that die receiver sensitivity level Is 
relativdy hi^ coii^>ared to a disturbance signal level, while 

so at the same time transmission power level is adjusted so that 
the communications signal coming through the attenuator is 
stiU within the dynamic range of the receiver 

In yet another aspect of the invention, the attenuator may 
include an antenna having a dynamically adjustable gain. 

^ In still another aspect of the invention, dynamic adjust- 
ment of receiver attenuation and transmission power level 
are ^lied to a system in which a plurality of receivers are 
coupled to a common antenna throug|i a muldcoupler. In one 
embodiment, a oominon attenuato* is inteiposed between die 

^ common antenna and the multicoupler. In another 
embodiment, each receiver is also capable of further attenu- 
ating its received communications signal. 

BRIEF DESCRIPnON OF THE DRAWINGS 

65 These and other aspects of die invention will become 
apparent from the following description read in conjunction 
with the accoixq>anying drawings in which: 
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FIG. 1 is a graph showing the dyoamic range of a receiver 
as a function of attenuation; 

FIG. 2 illustrates the situation of having a small mobile 
communications cell at least paitly located within a laige 
mobile communications cell; 

FIG. 3 is a block diagram of an ai^iaratus in accordance 
with the present invention for dynamically controlling 
receiver attenuation and transmitter power; 

FIG. 4 is a block diagram of several receivers coupled to 
one antenna in accordance with another embodiment of the 
invention; 

FIG. 5 is a block diagram of another embodiment of the 
invention which uses partitioned attenuation in a system 
having multiple receivers coupled to a common antenna by 
means of a multicoupler; 

FIG. 6is a block diagram of an alternative embodiment of 
&c invention in whidi an antenna and a variable attenuator 
have been combined in a common dement; and 

FIG. 7 is a block diagram of another alternative embodi- 
ment of the invention in which an antenna and a variable 
attenuator have been combined in a common element that is 
shared by multiple receivers. 

DETAILED DESCRIFnON 

Referring now to FIG. 3, a mobile telecommunications 
system incoiporating the present invention is illustrated. 
Blocks to die fight of the dotted line 301 are located in a 
mobile station. Blocks to the left of the dotted line 301 are 
located in a base station. 

Signals received at the base station by means of an 
antenna (not shown) are input to a ifynamically adjustable 
attenuator 302. The signal that is ou^ut firom the attenuator 
302 is ii^ut to a signal strength measurement circuit 303. 
The output of die signal strength measurement circuit 303 is 
coupled to the inputs of an attenuation cotitrol circuit 304» 
and to a mobile station power control circuit 305. The 
attenuation control circuit 304 is coupled to the attenuator 
302 in order to control the mount of signal attenuation that 
occurs. The mobile station power control circuit 305 uses die 
ou^t of the signal stroigdi measurement circuit 303 in 
order to generate a signal that is ccnmmnicated to a mobile 
station power circuit 306, where it controls the transmit 
power level of the mobile station. In one preferred embodi- 
ment of die invention, die signal strcngdi measurements and 
power control functions are made in ^xordance widi the 
European Teleconununications Standards Instimte*s (ETSI) 
Global System for Mobile Communications (GSM) 
standards, which are herein incorporated by reference. In 
paiticularf GSM recommendation 05.08 describes signal 
strengdi measurement In Sections 8.1.2 and 8.13. Sections 
3.2^.7, hi conjunction with GSM recommendation OS.OS 
Section 4.1, describe RF power control. In this way it will 
be seen that a signal strength measorement is made on the 
basis of the received communications signaL The control 
functions of die attenuation control circuit 304 and the 
mobile station power control circuit 305 are described in 
more detail below. 

One use of the dynamic control system depicted in FIGl 
3 is to compensate for die varying signal strcngdi received 
fay a base station B 201 (see FIG. 2) that occurs when a 
mobUe station B 205 travels widiin a large cell 202. If die 
transmit power of the mobile station B 205 is constant the 
signal strength received by die base station B 201 decreases 
as the distance between the mobile station B 205 and the 
base station B 201 increases. Conversely, as die mobile 
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station B 205 comes closer to the base station B 20L the 
received signal strength increases, assuming again that the 
transmit power of the mi^ile station 205 is constant 
The present invention compensates for this as follows. 

^ When the mobile station B 205 is simated near the border of 
the ceU 202, the mobile station power control circuit 305 
detects die diminution in received signal strengdi. and 
transmits a signal ordering the moHle station B 205 to 
transmit at a hig^ power leveL Due to the large path loss that 

10 occurs over this distance, the received signal strength in the 
base station B 201 may still be weak, and may be close to 
the receiver sensitivity leveL 

When die mobile station B 205 moves towards the base 
station B 201, die received signal strengdi in die base station 
B 201 inaeases. This is detected by die mobile station power 
control circuit 305, whidi responds by transmitting a signal 
to the mobile station B 205 which causes it to reduce its 
transmit power to a level that ke^s the received signal 
strength within die receiver dynamic range. At some point 

^ as the mobile station B 205 travels towards the base station 
B 201, the mobile station B 205 is transmitting at its lowest 
possible power level. As the mobile station B 205 continues 
towards the base station B 201, die received signal strength 
will increase, and after some time may be higher dian is 

^ acc^table. In odier words, despite die faa that the mobile 
station B 205 is transmitting at its lowest possible power 
levet its proximity to die base station B 201 causes die 
received signal strength to exceed the blocking limit of the 
receiver. 

30 

This problem is solved in die present invention by die 
attenuation control circuit 304, which detects the unaccept- 
ably high received signal strength, and orders the attenuator 
302 to increase the amount of attenuation. The upper limit of 
the acceptable signal strength (Le., the blocking limit) will 
tfaca increase, thcrdTy eliminating die problem widi the hig^ 
received signal strengdL 

Another problem that is solved by the present invention is 
the above-described situation that can occur when a small 

^ cell 204 is located inside, or near, a large cell 202. As 
explained above, the disturbance in a base station A 203 
caused by a mobile station B 205 that is attenqyting to 
transmit to a base station B 201 may be high, relative to die 
wanted signal being transmitted by the mobile station A 206. 

45 In accordance with the present invention, die mx^ile 
station power control circuit 305 detects the high level of 
disturbance, recognizable in digital communications 
sy^ems, for example, as an increase in the bit aror rate for 
the channel (ie., the present value of the bit enor rate is now 

30 higher than a predetermined value of the bit error rate), and 
causes action as follows. The attenuation control circuit 304 
causes the attenuator 302 to increase its attenuation until the 
signal strengdi of the disturbance 110 (see FIG. 1) is 
considerably reduced, possitsly below the receiver sensitiv- 

55 ity level 105. However, the desired carrier signal is also 
attenuated by this action. To compensate for this, the mobile 
station power control circuit 305 transmits a signal to die 
power control circuit 306 of mobile station A 205, causing 
it to increase its transmit power level until the received 

60 signal strengdi of die carrier signal 111 (see FIG. 1) is above 
the receiver sensitivity level 105. Thus, the received signal 
strength of the desired signal is kept constant above die 
sensitivity level whUt the disturbance is suppressed. 
It will be recognized by those skilled in the art that in the 

65 above scenario, the mobfle station power control 395 could 
have t>een the first to act by ordering the mobile station A 
206 to increase its transmit power level in order to increase 
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the received signal strength accardingty, and thereby reduce sinqdy be avcEaged. Other methods of determining the trae 
the bit error rate. The attenuation control ciicuit 304 ccmld signal strength of the signal that is being ou^ut iram. the 
then respond to this occucrence by increasing attenuation of front end attenuator 506 may also be used, 
the received signal to bring the received signal strength back xhe base station front aid attenuation control draiit 504 
down to a desired level 5 then adjusts, by means of an ou^ut signal tiiat is coupled to 

In another feature of the inveotion. dynamic attenuation the front end attenuator 506, the strength of the signal that 

under die control of die attenuation control circuit 304 is is input to the receiver muMcoupler 502. The adjustment is 

combined widi a mobile station power control process, such that die front end attenuation is kept as low as possible 

cairied out by die mobile station power control drcuit 305, while still preventing blocking in die recover multicoi^ler 

in which signal quality of the received signal is used to 502. It will be recognized that in order to make this 

detennine the transmit power. By combining dynamic adjo^ment, the base station front end attenuation control 

attenuation control with this kind of power control, unnec- circuit 504 must also have information regarding the 

essaiy attenuation of die wanted signal is prevented when dynamic range of the receiver multicoupler 502. The infer* 

die disturbance is low. This has die advantage of keqnng the mation pertaining to die dynamic range of die recdver 

mcMe transmit power to a mininumu which is of great muldcoiqiler 502 should preferably be preprogrammed in 

importance for many mobile plications. In one prefetred die base station front end attenuation control circuit 504. 
embodiment, die mobile station power control process, in The rest of tiie regulation is accoiiq>lished as described 

which signal quality of die received signal is used to above witii reference to HG. 3. That is, eadi individual base 

detennine the transmit power, is that v/idth is described in station-mobile station link is ixsgulnted so as to produce an 
copending U.S. patent application Scr. No. 08/061,00 20 optimmn balance of transmitted power and received signal 

entiUcd MEraOD AND AHARiOTJS FOR TRANSMB- quality 

SJON POWER REGULAnON IN A RADIO STCimi Rcf^ring now to FIG. 6, an altmiative embodiment of die 

filed m the name of Alm^ et aL on Miq^ 14, 1993 and j^^^ion is shown. This embodiment is very much like die 
assigned to fte assigns of this 1^^ ^^^^ ^ difioencc between die two 

sure of v^^ich IS hereby incorporated by reference. 25 embodiments is tiiat, in HG. 6, die vari^lc attenuator has 

Frequently, a base station has several receivers cwq)led to been replaced by die antenna/attenuator 602, which is an 
die same receiver antenna. In such situations, die attenuation antenna having adjustable antenna gain, such as an dec- 
must be partitioned accordingly. Another embodiment of the tronically adjustable phased array antenna. The remaining 
invention that solves diis problem will now be described elements in FIG. 6 operate the same as the corresponding 
widi rrferencc to FIGS. 4 and 5. elements described above witti respect to FIG. 3, and need 

In FIG. 4, a number of receivers 409 are shown coupled not be described in further detail 
to a single antenna 401 by means of a receiver nuilticoiQ)ler Referring now to FIG. 7, yet anodia' altmativc cmbodi- 

402. The receiver muWcoupler 402 is a wideband anqdifier ment of die invention is shown. This embodiment is very 

that receives a broad band signal and has a plurality of mnch like the one shown in FIG. 5. The diflFercncc b^ecn 

narrow band signal ou^ts. Each receiver 403 may include the two embodiments is diat, in FIG. 7, die variable attenu- 

tiie invention as described above with refoence to FIG. 3. ator has been replaced by the antenna/attenuator 702, which 

However, the receiver multicoupler 402 may, itself, suffer is an anterma having adjustable antenna gain, such as an 

blocking by strong signals that arc input from the antenna electronically adjustable phased array anteima. The remain- 
401. In that case, it is apparent that any attenuation that ^ Ingekments in HG. 7 operate the saine as the corresponding 

occurs within individual receivers 403 will be unable to elements described above widi respect to EKj. 5, and need 

eliminate diis blocking. To avoid tfiis problem, die receive n<^ be described in further detail 
multicoupler 402 may be designed to have a higher Mocking advantage of inccrporating die adjustable attenuation 

limit dian any of die individual receivers 403. direcdy in die antenna dement is tiiat intermodulatlon (IM) 

Another solution to the problem of blocking in the products generated in the antenna itself are attenuated by an 

receiver multiooupler 402 is ^own in FIG. 5. Here, attenu- amount that is ^proximately equal to the set attenuation 

adonis partitioned in order to adiieve an optinmm selection raised to die n'^powa, where n is die ordtr of die intcr- 

of attenuation beforeandaftcrthereceiverimilticonplcx 402. modulation product This makes it possible to inqilcmcnt a - 

One of a number N of receivers 503 is shown in FIG. 5. receiver/antenna configuration having an extreme robust- 
Aldiough the following description makes reference only to so ojms against radio environments having die kinds of distur- 

a single receiver 503, it should be understood that the bances disoissed above, inriiiHing high signal strengdi 

descrq>tLon is applicable to each of the N receivers 503. Each (causing bloddng), and intermodulation products. In 
receiver 503 has die control circuitry as described above . addition, by designing a receiver which can con:q>ensate for 

widi reference to FIG. 3. lii addition, the output of die signal high signal strengdi and intermodulation products, system 
strengdi measurement circuit 303 frx>m eadi receiver 503 is 55 margins can be widened to improve performance in die 

coupled to an input of a base stadon front end attenuation presences of odier types of disturbances, such as cocbaimel 

control circuit 504. in ter f er ence and propagation channel distoitioiL 

A agnal representing die amount of attenuation being The invention has been described widi reference to sev- 

utilized by the respective receiver 503 is also ou^ut from die exal specific embodiments. It will be recognized by those 
receiver's base station attenuation control drcuit 505 and 60 skilled in die ait, however, diat the invention may be 

coupled to an issput of the base station front end attenuation prac^ced in ways not illustrated here. Thus, the scope of die 

contrc^ circuit 504. The base station front end attenuation invention is not limited by diis description, but is, instead, 

control circuit 504 combines these iiqnits widi cocrespond- defined by the following claims, 
ing ij^uts from the odier receivers 503 to detennine die true What is claimed is: 

signal strength of the signal that is being output from die 65 1. An apparatus for use in a communications system 

front end attenuates 506. For example, dieseioput^gnals to having a receiver diat receives a communications signal 

die base station front end attenuation control circuit 504 may transmitted by a transmitter, die transmitter including trans- 
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mittcr power control means, responsive to a received power a plurality of auxHiaiy devices, each comprising: 

control signal fcr controlling a power level at whidi the an input for receiving a corresponding one of the 

transmitter transmits the transmitted communications signal. attenuated plurality of received communications sig- 

the ^aratus conq>nsing: nals from the receiver multicoupler; 

measurement means for generating a signal strength mea- s first signal strength measurement mrans for generating, 

surement signal based on the received conmuinicadoos for the corresponding one of the plurality of attenu- 

signal; ated communications signals, a first signal strength 

means for attenuating the received comnuinicati<nis signal measurement signal; and 

by an attenuation amount dynamically determined by a first power control means, coupled to the first signal 

control signal, thereby producing an attenuated signal strength measurement means, for using the first 

to be supplied as an ii^ut to the receiver; signal strengdi measurement signal to generate one 

attenuation control means, coupled to the measurement of the plurality of power control signals to be comr 

means and the attenuating means, for using die signal municated to the corresponding one the plurality 

strengdi measurement signal to generate the control cf transmitters; and 

signal and for sillying the control signal to the ^j^^ attenuation control means having an ii^ut 

attenuating means; and coi^led to receive the first signal strength measurement 

first power control means, coupled to the measurement signal firom each of the plurality of auxiliary devices 

means, for using the signal strengdi measurement sig- and an output coupled to the front end attenuating 

nal to generate the power contrd signal to be commu- means for using each of the first signal strength mea- 

nicated to the transmitter; surement signals to generate the first control signal and 

\^ercin the attenuation control means ajKl first power for supplying the first control signal to the front end 

control means coordinate with one anotha to dynami- attenuating means, 

cally control* rcspectivdy, the attenuation amount and wherein die front end attenuation control means and the 

the transmitter power level so as to substantially opti- fij^t power control means of each of the plurality of 

mize communications system paformance, and 25 auxiliary devices dynamically control, respectively, the 

wherein the attenuation control means dynamically front end attenuation amjount and the transmitter power 

adjusts the attenuation amount to produce an effective level of eadi of the plurality of transmitters so as to 

dynamic range for receiving only signals havii^ a substantially optimize communications system perfor- 

signal strength level that is higher than a signal strength mance. 

level of a disturbance signal, while at die same time the 30 6. An apparatus acccxtUng to claim 5, wherein the front 

first power control means adjusts the transmitter power end attenuation control means and the first power control 

level so that the transmitter will produce an adjusted means of each of the fdurality of auxiliary devices dynami- 

communications signal that is within the effective caUy control, respectively, the firont esd attenuation amount 

dynamic range of the receiver. and the transmitter power level of each of the plurality of 

2. An apparatus acocnxling to claim 1, wherein the attenu- 35 transmitters so as to keep the attenuated signal within a 
ation control means and the first power control means adjust, dynamic range of each of die plurality of receivers, 
respectively, the attenuation amount and the transmitter 7. An apparatus according to daim 5, wherein the front 
power level in response to a bit error rate of the received end attenuation control means dynamically adjusts the 
communications signal t>eing hi^er than a predetermined receiver front end attenuation amount to produce, for each of 
amount, the higher bit error rate indicating die presence oi 40 the plurality of receivers, an effective dynamic range for 
the disturbance signaL receiving only signals having a signal stieng^ level that is 

3. An apparatus acceding to claim 1, wherein the attenu- higher than a disturbance signal strengdi level, while at die 
ating means includes an antenna having a dynamically same time the first power control means of each of the 
adjustable antenna gain. auxiliary devices dynamically controls the transmitter power 

4. An ^yparatus aconrding to daim 1, wherein the attenu- 45 level of the cooesponding one of the plurality of transmitters 
ation control means and the first power control means sothatthecorrespondingoneof the plurality of transmitters 
cooperate to simultaneously and dynamically control, will produce an adjusted commuzdcations signal that is 
respectively, the attenuation amount and the transmitter withintheeffectivedynamicrangeof a respective one of the 
power level so as to substantially optimize communications receives. 

system performance. 30 8. An apparatus accOTding to daim 7, wherein the front 

5. An apparatus f<s use in a communications system end attenuation control means and the first power control 
having a plurality of receivers coupled to a common antenna noieans of cadi of die plurality of auxiliary devices control, 
through a receiver multicoupler, wherein each receiver is in respectively, the firont end attenuation amount and the trans- 
communication with a cdiesponding one of a plurality of mitter power level of eadi of die plurality of transmitters so 
transmitters, each of the transmitters induding transmitter 55 as to substantially optimize conmiunications system peif or- 
powcr control means for oontcolling a transmitter power mance in response to a bit error rate of the received 
level in response to a received one of a piurahty of power commu n ic ati ^ n^s signals being higher d i3p a predetermined 
contrcd signals, die aj^aratus comprising: amount, the higher bit error rate indicating the presence of 

front end attenuating means, coupled to the common a disturbance signaL 

antenna to recdve a plurality of communications sig- 60 9. An apparatus according to daim 5, wherein the front 

nals transmitted by the plurality of transmitters, for end attenuating means includes an antenna having a dynami- 

attenuating the plurali^ of comnmnications signals by cally adjustable antenna gain. 

a front end attenuation amount dynamically determined 10, An q>paratus according to daim 5, wherein the front 

by a first control signaL the front end attenuating means end attenuation control means and die plurality of iirst 

having an output for siq>plying the attenuated plurality 65 power control means cooperate to simultaneously and 

of received communications signals to the receiver dynamically controL respectivdy, the front end attenuation 

multicoupler; amount and the transmitter power level of the pluraKty of 
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transmitters so as to substantially optimize communications the plnrality of transmitters, and the fiirtfacr attenuation 

system peifonnance. amount of 6ie second attenuating means of each of the 

11. An apparatus for use in a conmmnications system auxiliary devices so as to keep die iuither attenuated com- 
having a plurality of receivers coupled to a common antenna nmnicatlons signal of each of tke auxiliary devices within a 
throu^ a receiver multicoupler, wherein each receiver is in 5 dynamic range of a coiresponding one of the plurality of 
communication with a corresponding one of a ^durality of receivers. 

transmitters, each of &e transmitters including transmitter 15. An ^aratus according to daim 11, inlierein the front 
powex control means for controlling a transmitter power end attrauation control means dynamically adjusts the 
level in response to a received one of a plurality of power receiver front end attenuation amount and tfie second attenu- 
control signals, the apparatus comprising: ation oontcol means of each of the auxiliary devices dynaml- 
front end attenuating means, coupled to &e common cally adjusts the further attenuation amount of the respective 
antenna to receive a plurality of coimmuiications sig- auxiliary device to produce, for each of die plurality of 
nals transmitted by die plurality of transmitters, for receivers, an effective dynamic range for receiving only 
attenuating the plnrality of oommnnications signals by signals having a signal strength level that is hi^er than a 
a front end attenuation amount dynamically detcnnined disturbance signal strength level, while at the same time the 
by afirst control gignai, the frxHit end nttftpnating means power control means of each of the auxiliary devices 
having an output for supplying die attenuated plurality dynamically controls the transmitter power level of the 
of received communications signals to the receiver corresponding one of the plurality cf transmitters so that the 
multicouplef; coirespondittg one of the plurality of transmitters will pro- 
a plurality of auxiliary devices, each ccHiqmsing: 20 ^ adjusted cammunicatioiis signal tiiat is within the 
an input for receiving a conesponding one of die effective dynamic range of a icspcdivc one of the receivers, 
attenuated plurality of received communications sig- 14 An ^»paratus according to daim 13, wherein die front 
nals from die receiver muMcoupler, attenuation control means, the second attemiadon con- 
second attenuating means for further attenuating die trol means of eadi of die phnality of auxiliary devices, and 
oatreq)onding one of die attenuated plurality of 23 the first power control means of each of the plurality of 
received communications signals by a further attenu- auxiliary devices contrd, respectively, die front end attenu- 
ation amount dynamically drtamined by a coect©- amount, the further attenuation amount of die second 
spending second contttd signal, and oulputting a attenuating means of eadi of die auxiliary devices, and the 
fimher attcaiiatfd communications signal; transmitter power level of eadi of the phirality of trananit- 
first signal stiengdi measurement means for generating, 30 ters so as to substantially optimize communications system 
far die furdiar attenuated communications signal, a peifcnnance hi response to a bit enor rate of the received 
first signal stroigtii measurement signal; and communications signals behig higher dian a predetranined 
first power control means, caiplcd to die first signal amount the higgler bit error rate indicating die presence of 
strcngdi measurement means, for using die first a disturbance signaL 

signal strengtii measurement signal to generate one 35 15. An s^iparatus according to daim 11, whacin die fixmt 

of die phirality of power control signals to be comr attenuiing means cranprises an antenna having a 

municated to the coiresponding one of the phirality dynamically ac^ustablc antenna gain, 

of transmitters; and Id. An ^aratus acccoding to daim 11, wherein die firont 

second attenuation control means, having an input end attenuation control means, die firstpower control means 

coupled to die first signal strengdi measurement 40 of eadi of die phnaUty of auxiUary devices, and die second 

means and an output coupled to the second attenu- attenuation control means of each of the plurality of auxil- 

ating means, far using die first signal stiengdi mca- iary devices cooperate to simultaneously and dynamically 

surcmcnt signal to generate die second control signal control, req)ectively, die fit)nt end attenuation amount, die 

and for supplying the second control signal to die transmitter power level of each of die plurality of 

second attenuating means; and 45 transmitters, and die further attenuation amount of die 

front end attenuation control means havmg an input attenuating means of each of die auxiliary devices so as to 

coupled to receive die first signal stiengdi measurement substantially optimize communications system pcrfor- 

slgnal from each of the plurality of auxiliary devices mancc. 

and an outout coimled to die front end attaiuating 17. In a communications systaa having a rccdvCT diat 

means for supplying die first control signal to die front 30 ^^^^^f a communications signal transmitted by a 

end attenuating means, transmitter, die transmitter mdu(hng transmitter power con- 

whctcin die front end attenuation control means, die first responsive to a rec^^ Pow^ "^"^T^ 

powcx control means of each of die phiraUty of auxfl- ^.^^"^ fZ^""^ *^ 

kry devices, and die second attenuation conttol means ?ie communications si^ the receiver mdudmg atten^^ 

^eadi of die plurality of auxiliary devices dynami- 55 ^ "^^T^^ die recaved <»m^^ 

caUy control, r^specti^dy, ftel^t end attenuation ^ Z^Tf ^^^^^^^ determmed by a control 

amount, die tiStex power levd of eadi of die signal, a m^ of c^g die communications system 

plurality of transmitters, and die fiirdier attenuation com^^sing the steps or. 

ainount of die second attenuating means of each <tf die measuring a signal strengdi of die received communica- 

auxiliary devices so as to substantially optimize comr 60 signal; 

munications system performance. dynamically adjusting die attenuation amount, based on 

12. An apparatus according to daim 11, wherein die front ^ measured signal strengdi; and 

end attenuation control means, the first power control means generating the power ccHitrol signal based on the mea- 
of each of the plurality of auxiliary devices, and die second suied signal strengdi, and t ra n smitti ng the power con- 
attenuation control means of each of the plurality of auxil- 65 trd signal to die transmitter, 
iary devices dynamically control, respectivdy, die front end wherein the stq>s of dynamically adjusting die attenuation 
attenuation amount, die transmitter power levd of each d amount and generating the power control signal are 
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coordinated so as to substantially optimize coimnuni- 
cations systm pdfonnaoce, and 
wherein the steps of dynamically adjusting the attenuation 
amount and generating the power control signal are 
farther based on dynamically adjusting receive attenu- 
ation to produce an effective dynamic range fa£ receiv- 
ing only signals having a signal strength level diat is 
hi^er than a signal strengdi level of a distmfoance 
signal, while at the same time adjusting transmitter 
power level so that it will pioduce an adjusted com- 
munications signal that is within the effective dynamic 
range of the receiver. 
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IS. A method according to daim 17, wherein the steps of 
dynamically acQusting the attenuation amount and generat- 
ing the power control signal are peifoimed simultaneously 
in order to dynamically optimize communications system 
perfonnance. 

19. A method according to claim 17, wherein the steps of 
dynamically a^usting &e attenuation amount and generat* 
ing the power control signal are performed in response to a 
bit error rate of the received communications signal being 
hi^er than a pitdetennined amount, the higher bit error rate 
indicating the presence of die disturbance signaL 
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